and showed a reasonable level of efficacy in detecting ACL remnant tissue.
Introduction

22
Arthroscopic examination for anterior cruciate ligament (ACL) reconstruction sometimes 23 reveals that there are several types of ACL remnant tissues bridging the femur and the tibia or 24 the posterior cruciate ligament (PCL) and the tibia in the intercondylar notch [1, 2] . Recently,
25
ACL remnant tissue has attracted considerable attention in the treatment of ACL tears. When proprioceptive innervation in the remnant tissues [1] [2] [3] [4] [5] .
31
In many cases, the configuration of the ACL remnant tissue and its attachments is assessed 32 during an arthroscopic examination just before ACL reconstruction. 
68
The sensitivity, specificity, and accuracy of the diagnosis of an ACL tear and detection of the 
74
All patients were informed that data from their cases would be submitted for publication,
75
and provided informed consent. This study was approved by the ethics committee of our 76 university.
77
Results
78
The arthroscopic records revealed 27 patients with intact ACLs and 27 with torn ACLs. in Table 2 . The specificities and accuracies of methods B and C for diagnosing an ACL tear 84 were higher than those for method A. The sensitivities, specificities, and accuracies for 85 methods B and C for the detection of ACL remnant tissue were higher than those for method
86
A. The sensitivity, specificity, and accuracy of method C for the detection of ACL remnant 87 tissue were higher than those for method B.
88
The interobserver variability for the diagnosis of an ACL tear is shown in Table 3, and   89 interobserver variability for the detection of ACL remnant tissue is shown in (Fig. 1) . Thus, poor visualization is reported in 5%-10% of normal ACL using 103 acquired standard sagittal MRI [11] .
104
To improve the diagnostic efficacy for ACL remnant tissue, it is necessary to achieve three centimeters in anteroposterior diameter [12, 13] . Therefore, if the ACL remains, we are able 111 to obtain an oblique view of it by slicing along the ACL. In case the ACL image is unclear, a 112 bony landmark would be helpful for slicing. Diagnostic efficacy of the oblique MRI obtained 113 in this manner has been reported in previous studies [14, 15] and is consistent with our findings 114 for the diagnosis of ACL injury.
115
In acute cases of injury, bleeding or edema of the fibers of an untorn ACL often cause a 116 signal change in MRI, which makes the evaluation of ACL tears more difficult. Furthermore,
117
patients with a fibrous scar around their ACL and those with osteoarthritis are also particularly 118 7 prone to misdiagnosis using standard orthogonal MRI [14] . Even in these cases, accurate 119 diagnosis can be achieved by full-length visualization of the ligament on one section.
120
Our findings showed a higher diagnostic performance and higher match rate among readers reported that oblique coronal images improved diagnostic accuracy of ACL injury and were
131
effective for its grading [15] . The oblique coronal images clearly visualize the continuity, 
136
The present study has some limitations that may affect the interpretation of our findings. The 
